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Sam Collins. A Comparison of Newer Technology Use in Private Practice
and Residency Settings
Objective: This project was designed to complete two primary objectives: 1.
Evaluate and quantify the usage of relatively new technologies in both a private
practice and academic setting and 2. Determine if a discrepancy exists between
what is taught in residencies and what is currently used in private practice. In
addition, the study will evaluate if different regions of the United States use more or
less of the newer technologies and if the length of time practicing (or how long a
program has been accredited) are correlated to more or less use of new technology.
The data from this research could potentially be used by residency programs to
determine how much emphasis their program should place on the newer
technologies referenced in this study. The null hypothesis is that a discrepancy does
not exist between the amount of time orthodontic residency programs and private
practice offices are using the newer technologies researched.
Materials and Methods: A survey invitation was emailed to orthodontic residency
Chairperson/Program Directors and private practice orthodontists. An email with a
link to the survey was sent to all sixty-eight accredited orthodontic residency
programs in the United States. For the private practice survey, an invitation was
sent to 8,097 orthodontists who were listed as members of the American
Association of Orthodontists (AAO). The private practice orthodontists were
vi

selected at random from the AAO’s member directory. The invitation emails
included a brief summary of the survey, its purpose, an estimation of how long it
would take to complete, and a link to the online survey. Participation in the survey
was completely voluntary and participants were not financially compensated. Two
additional reminder emails were sent to the private practice orthodontists group,
and three reminder emails were sent to the orthodontic residency program’s
Chair/Program Directors. The format of the survey consisted of multiple choice
questions pertaining to the residency or private practice’s location (Region of the
United States), length of accreditation or time in private practice, and usage of
Invisalign, Suresmile, accelerated orthodontics (including vibration, periodontally
accelerated osteogenic orthodontics (PAOO), surgical osteotomy, or lasers), Cone
Beam Computed Tomography (CBCT), intraoral scanners, and three-dimensional
photography. The survey was formed using the REDCap survey program.
Comparisons between the two surveys were made using a Chi-Square test for all
except the questions pertaining to the residency/practice location. For those
questions, question 1 and 2, a Fisher’s exact test was used due to the smaller cell
size.
Results: After the two emails were sent to members of the AAO, a total of 1,441
private practice orthodontists and 39 residency programs completed the survey.
When responses from residency programs were compared with those from the
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private practices, there was no statistical difference in the percentage of cases that
utilized Invisalign, Suresmile, or accelerated orthodontics. There was, however, a
statistically significant difference in the types of accelerated orthodontics offered in
residency programs when compared to private practice. 64.10 percent of residency
programs offer PAOO as a form of accelerated orthodontics, as compared to 18.39
percent of private offices, which is statistically significant with a p-value of <0.0001.
23.08 percent of residency programs offer surgical osteotomies as a form of
accelerated orthodontics, which is statistically significantly higher (p-value =
0.0009) than the 8.05 percent of private offices that offer surgical osteotomies.
Overall, 55.24 percent of private offices reported that no accelerated orthodontics is
offered, which is statistically significantly higher (p-value = 0.0002) than the 25.64
percent of residency programs that reported not offering any form of accelerated
orthodontics. There was a statistically significant difference in the percentage of
residency programs that offer CBCT imaging and intra oral scanning, when
compared to the percentage of private offices.
Conclusions: Overall, the data shows that residency programs are doing an
adequate job of staying current with the newer technologies compared in this study.
The only significant differences shown were all contributed to a higher usage of the
technologies surveyed in residency programs when compared to private practice.
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Introduction:
The profession of orthodontics has seen many advancements over the last
100 years. Since Edward Angle’s first school of orthodontics opened in the late
1800’s, many of the techniques and technologies used have changed.[1] Prior to
1970, the Begg appliance and the edgewise appliance were the common treatment
options. During this time, edgewise brackets were used which did not have any
first, second, or third order prescription built into them. The brackets were milled
with their bases 90 degrees to the tooth surface and had slots that were cut at 90
degree angles. This set up required labor-intensive wire bending in order to achieve
excellent results. Larry Andrews, who was trained as an edgewise orthodontist,
developed the concept of a preadjusted appliance that is widely used in
orthodontics today. This introduction of the straight-wire appliance greatly
changed the profession of orthodontics by reducing the need for many of the wire
bends that were originally required with a pure edgewise bracket system.[1, 2] Due
to these changes and advancements in the field of orthodontics, many of the
techniques that were once the focus of orthodontic residency programs now receive
much less emphasis. Currently there are several newer technologies that are
becoming more and more widely used. These include advancements with
Invisalign, SureSmile, and accelerated orthodontics. In addition to these

1

advancements, there has been an increased interest in CBCT imaging, intraoral
scanning, and three-dimensional photography.
Due to the field of orthodontics evolving and currently experiencing a rapid
change in technologies and techniques available, it is becoming increasingly
important for residency programs to maintain a curriculum that reflects these
advancements. Anytime something “new and improved” is released there is a
certain amount of initial hype and excitement involved that causes that
advancement to become popular. Often times, this initial excitement decreases once
it becomes apparent that, despite the optimism and excitement, the new technique
or technology did not have the beneficial effect that was anticipated. In order for
programs to be confident that they are providing the knowledge required for
residents to enter into the current private practice setting, research is needed to
document which of the new advancements are surviving the initial excitement
phase and proving to be commonly used in today’s orthodontic field.
The first removable aligner treatment was proposed in 1940 by Kesling, who
had the idea of using a tooth positioner to finish orthodontic cases. The positioner
was fabricated from a wax up of the teeth in an ideal position. This treatment
allowed for minor corrections that only involved tipping movements, however,
Kesling stated that “major tooth movements could be accomplished with a series of
positions by changing the teeth on the set-up slightly as treatment progresses. At
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present, this type of treatment does not seem practical. It remains a possibility,
however, and the technique for its practical application might be developed in the
future.” [3] In 1971, Ponitz developed an invisible retainer that could produce
minor movements by using idea of positioning the teeth ideally and then fabricating
the invisible retainer from that set-up.[3] In 1993, Sheridan was the first to
recommend the use of a clear aligner, in conjunction with slenderizing of teeth, to
correct minor malocclusions. This treatment required a new impression and new
wax-up almost every appointment making clinical efficiency difficult.[3] This
gradual progression led to the current clear aligner options that are widely used
today.
Invisalign was first developed in 1997 by Align Technology to offer an
aesthetic alternative to traditional braces. Invisalign uses removable appliances
made from a clear plastic material that covers all surfaces of the teeth.[4] The
concept of Invisalign is very similar to that proposed by Kesling, but the
advancements in technology have allowed for a much more efficient process.
Rather than traditional wax ups that had to be made for each stage of tooth
movement, Align technology created their Invisalign product using computer-aided
design to digitally create set-ups that could then be altered by the orthodontist
online through their Clincheck software. This use of digital technology allowed for
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one impression to be used to fabricate all of the clear aligners, greatly reducing the
clinical and lab time involved.[3]
Since the inception of Invisalign, many improvements and newer
“generations” of aligners have been made, allowing for more complex cases to be
treated.[3] Initially, Invisalign did not include any auxiliaries to help with tooth
movement and relied completely on the clear aligners to move teeth. The second
generation of aligners introduced the concept of using composite buttons on the
teeth to serve as handles for the aligners to further control tooth movement.
Subsequent aligner generations have been introduced that have gradually improved
the ability to predictably move teeth with the Invisalign system.[3] Although fixed
appliances may still treat malocclusions more ideally than Invisalign, research has
shown that there is not a difference in the final occlusal score when compared to
fixed treatment and that treatment with Invisalign finished on average 30 percent
faster than treatment with fixed appliances. Due to the improved esthetics and
comfort offered by Invisalign, many patients now desire treatment with clear
aligners as opposed to traditional braces.[5]
Some of the digital technological advances that allowed for the development
of the Invisalign system also led to the invention of the SureSmile system. Although
Suresmile has been around since the early 2000’s, like Invisalign, it has undergone
continual changes to improve its effectiveness.[6] The Suresmile system
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incorporates technological advancements in three-dimensional imaging, digital
models and computer-aided manufacturing, and robots.[7] This system uses
computer-aided design to create a digital setup and then with computer-aided
manufacturing and robotics, custom archwires are fabricated.[8] The process is
started with an intraoral scan of the patient’s dentition. The scanned dentition is
then loaded into a computer software program where the clinician can diagnose,
treatment plan, and simulate treatment results digitally. Next, the clinician can
digitally place the brackets on the teeth and indirect bonding trays and archwires
are created to be sent to the orthodontist. The archwires sent are bent by a wirebending robot and have been shown to produce bends with less than one degree of
error.[6] One reason Suresmile has been advocated by many orthodontists is
because of the accuracy of the robotic wire bends, and the reduction of “roundtripping” teeth from human error in bracket placement and wire bends.[8]
Suresmile and Invisalign both have research to support the idea that they can
help reduce treatment time. [6, 8] With an increased demand for shorter treatment
time, the idea of accelerated orthodontics has become an increasingly popular
concept.[9] The category of “accelerated orthodontics” has several sub-categories
that can include AcceleDent (Vibration), Periodontally Accelerated Osteogenic
Orthodontics (PAOO), Surgical Osteotomy, and laser therapy.
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AcceleDent uses intermittent vibrational forces in an attempt to increase the
rate of tooth movement. The device consists of two parts; the vibrational unit and a
thermoplastic occlusal wafer on which the patient bites. The vibrational unit
delivers a force of 0.2 N at a frequency of 30 Hz and the current guidelines suggest
that patients use the device for 20 minutes per day.[10] Previous studies have
shown that vibrational forces have been able to aid in maintenance of bone mass in
postmenopausal women and in people who have been bed-ridden.[11, 12] In
addition to this evidence for the use of vibrational forces, animal studies have
shown increased rates of tooth movement, osteoclastic activity and bone
remodeling when exposed to vibrational forces.[10] To date, the research shows
mixed results as to whether AcceleDent increases the rate of tooth movement in
humans. One human study reported an accelerated rate of canine retraction when
using AcceleDent. However, due to the manner in which space closure was
measured, there were concerns with the validity of those results.[13] The proposed
mechanism of action for AcceleDent is that the vibrational forces stimulate cell
differentiation and maturation so that bone remodeling needed for tooth movement
occurs more rapidly.[10] While research is inconclusive on the effectiveness of
AcceleDent at increasing tooth movement in humans, it has become a commonly
offered appliance by many orthodontists, with many claiming they see increased
rates of tooth movement.[14]
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Periodontally accelerated osteogenic orthodontics involves corticotomies
around the site of tooth movement, followed by alveolar augmentation. [15] A
corticotomy is defined as a surgical procedure where the cortical bone is perforated.
Kole was the first to describe corticotomy-facilitated orthodontics. [16]
Corticotomies are thought to increase the rate of tooth movement due to an
increased rate of bone turnover known as the regional acceleratory
phenomenon.[15] While the corticotomies increase the rate of tooth movement, the
alveolar grafting helps increase bone volume and reduces the amount of
fenestrations and dehiscences.[15] Although this procedure is invasive and requires
a multi-specialty approach with full thickness flaps, it has gained popularity due to
the increased demand for shorter treatment times.[16]
Unlike corticotomies, which only involve perforation of the cortical bone,
osteotomies involve cutting the cortical and trabecular bone, resulting in
mobilization of the bony segment containing the tooth to be moved orthodontically.
This technique requires surgery to complete the osteotomy, followed by distraction
osteogenesis with an orthodontic appliance to apply the force needed to move the
teeth.[17]
Surgically facilitated orthodontics, including both corticotomies and
osteotomies, have both been shown to have the potential to reduce treatment times.
In order to receive the most benefit of these surgical procedures, the patients must
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be seen at least every 2 weeks during the 4-6 week window of accelerated tooth
movement.[17] One concern with surgically facilitated orthodontics is the
possibility for damaging the teeth and their surrounding structures. While this
concern seems logical, Hoogeveen et al performed a review of the current literature
and found that surgically facilitated orthodontics has not been associated with loss
of tooth vitality, periodontal issues, or root resorption.[17] The decreased
treatment time and apparent lack of negative side effects makes surgically
facilitated orthodontics appear to be one technique that might prove beneficial in
the future.
In addition to vibration and surgically facilitated accelerated orthodontics,
lasers have been used in an attempt to accelerate tooth movement and reduce
treatment times. Lasers have become fairly common in the dental setting and have
been recommend for uncovering impacted teeth, gingivectomies, and for treating
traumatic ulcers.[18] Several studies have evaluated the use of low intensity laser
therapy in reducing treatment time. Doshi-Mehta et al. found that tooth movement
was increased by 54% in the maxillary arch and 58% in the mandibular arch at 3
months, when compared to the control. Similarly, Shimizu and Yoshida et al. also
reported a 1.3 fold increase in tooth movement with the use of low level laser
therapy.[19] With research to support its effectiveness, and the less invasive nature
when compared to surgically facilitated accelerated treatment options, low level
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laser therapy seems like an option that could continue to gain popularity in the
future.
Cone beam computed tomography (CBCT) was first introduced into the
dental field in 1998. Since that time, it has become increasingly more popular in the
field of orthodontics.[20] Traditionally, a two-dimensional cephalogram was used
for treatment planning of orthodontic cases. This presented clinicians with several
problems, including magnification, superimposition of anatomical structures, and a
two-dimensional representation of a three-dimensional object.[21] The use of CBCT
imaging has allowed for imaging that reduces or eliminates many of the problems
associated with the traditional two-dimensional cephalogram and panoramic
radiograph. Some of the proposed uses for CBCT in the field of orthodontics are for
locating impacted teeth, evaluating root resorption, locating where to place
Temporary anchorage devices (TADs), evaluating facial asymmetries and evaluation
of the TMJ, evaluation of airways, and for treatment planning orthognathic surgery
cases.[21] In addition to these uses, in general, CBCT has improved the quality of
imaging available for diagnosis and treatment planning.[20] The continued
advancements in CBCT are starting to allow its incorporation into virtual models,
indirect bonding set-ups, and custom made brackets and wires. Current research
would suggest that CBCT use will continue to increase and be a fundamental part of
the orthodontics in the future.[21]
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The development of digitally driven technologies like Invisalign and
Suresmile introduced the need for digital models of the teeth. One way to
accomplish this is to use an intraoral scanner to produce a virtual model. Two
intraoral scanners are most widely used in the orthodontic field: iTero (Align
Technologies) and Trios (3Shape).[22] Converting to digital models acquired from
intraoral scanners has been advocated due to the benefits of not having to physically
store plaster models, eliminating the risk of breaking models, and reducing the
difficulty of sharing the data with other doctors.[23]
Three-dimensional photography, or facial scans, have gained some
popularity for their ability to provide more information than a two-dimensional
photograph. Historically, two-dimensional photographs and lateral cephalograms
have been used for diagnosis and treatment planning in orthodontics.[24] These
both come with the problem of being a two-dimensional representation of a threedimensional object. One option for obtaining a three-dimensional image in the past
was a CT scan, however, this had limited use due to the radiation exposure CT scans
require. The introduction of a three-dimensional camera allows for high resolution,
three-dimensional images without any radiation exposure.[25] The added benefits
of three-dimensional photography, combined with the lack of negative side-effects,
make its use in the orthodontic field promising.
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One of the goals of an orthodontic residency is to prepare its residents to
enter the workforce and be well prepared to begin their careers.[26] In order for
residency programs to ensure that they are providing the most current techniques
to their residents, it is essential that the programs know what techniques are
frequently being used outside of the academic setting. There is very limited existing
research that attempts to evaluate what percentage of treatments in orthodontic
practices utilize the newer technologies previously mentioned. There is also limited
research that attempts to evaluate how much time different residency programs are
devoting to these technologies in their curriculum. The purpose of this research is
to survey private practice orthodontists and evaluate what percentage of their cases
utilize Invisalign, SureSmile, accelerated orthodontics (AcceleDent, PAOO, Surgical
osteotomy, and lasers), CBCT, intraoral scanners, and three-dimensional
photography. A survey asking the same questions will be sent the program director
of each accredited orthodontic residency program. This will allow a comparison
between the two to evaluate what is being taught versus what is being used in
private practice. In addition to this main objective, some secondary objectives will
be to evaluate whether regional location or length of time in practice/length of
accreditation has an impact on usage of new technology. The findings of this study
can be used as a resource to help programs have a better understanding of what
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advancements in the field of orthodontics need to be incorporated into the modern
day orthodontic residency curriculum and training.
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Materials and Methods
This study was approved by the Medical University of South Carolina’s
Institutional Review Board.

1) Surveys of New Technology Utilization
a) Survey of New Technology Utilization in Orthodontic Residency Programs
and Private Orthodontic Practices in the United States- Part A (Residency
Programs). See Appendix A.
This survey consisted of seven total questions, two pertaining to the length of
time the residency program had been accredited and what region of the United
States the program was located. The remaining 5 questions on the survey addressed
the usage of new technologies. All survey questions were formatted as multiplechoice questions, with the ones pertaining to use of new technologies being
presented as choices for what percent of resident orthodontic cases utilize the
technology in question. The last two questions in the survey listed several
techniques or technologies and asked the participant to select all that apply.
b) Survey of New Technology Utilization in Orthodontic Residency Programs
and Private Orthodontic Practices in the United States- Part B (Private Practice). See
Appendix B.
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This survey consisted of two demographic questions: 1. Is the practice
located in a rural, urban, or suburban area? 2. In what region of the United States
are you located? A third question was related to the length of time the doctor had
been practicing orthodontics. The remaining 5 questions were pertaining to the use
of new technologies. All questions were formatted as multiple choice questions,
with ones dealing with the use of new technologies being presented as options for
what percentage of the doctors cases utilize the technology in question.
2) Survey Administration
2.1 Subjects
The private practice survey (Part B) was emailed to a random sample of
orthodontists who were members of the American Association of Orthodontists.
The residency program survey (Part A) was emailed to all orthodontic residency
programs in the United States that were accredited at the time the surveys were
sent. All participants for each survey were informed that participation in was
completely voluntary.
2.2 Recruitment
8,097 random orthodontists were chosen from the American Association of
Orthodontists member directory. The member directory was broken down by
members in each state, including the District of Columbia. The randomization of
participants was performed as follows: the member directory was broken down by
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states, and each state’s list of members was printed. For states that had more than
100 members, at least one page of members was removed. The removed members
were not sent an email to participate in the survey.
The email sent with a link to the survey also included a short explanation of the
purpose of the study, the estimated time it would take to complete, a statement
informing participants that participation was completely voluntary, and that the
nature of the survey would be completely anonymous. For the private practice
orthodontists, one additional reminder email was sent out in order to obtain a
higher number of responses.
An email invitation was sent to the Chairpersons/Program Directors at all 68
accredited orthodontic residency programs in the United States. In addition to the
link to the survey, the email included a brief explanation of the purpose of the
survey, the estimated time it would take to complete, a statement letting
participants know that participation was voluntary, and that the survey responses
would be anonymous. A total of three emails were sent to the
Chairpersons/Program Directors of each accredited residency program.
3) Data analysis
The survey results obtained from the REDCap survey program were exported
to an Excel file for statistical analysis. For the demographic questions, a Fisher’s
exact test was used for comparison due to the smaller cell sizes. For all other
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questions, a Chi-Square test was used to compare the responses between the two
groups surveyed. Differences between the groups were considered significant if the
p-value was less than 0.05.
4) Confidentiality
Participants were not asked for any personal identifying information. The
answers were hosted on a secure data base at MUSC and no IP address was
recorded.
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Results
Out of the 8,097 emails sent to private practice orthodontist, 247 emails
were returned as “undeliverable” and 218 doctors replied stating they were no
longer practicing and that they felt their responses would not be valid. This resulted
in 1,441 doctors completing the survey; a response rate of 17.8 percent. Out of the
68 residency programs emailed, 39 programs completed the survey with a response
rate of 57.4 percent. A summary of responses for residency programs and private
practices is shown in Figure 1A and B, respectively. The breakdown of regional
responses for residencies and private practices are shown in Figure 2. The results
from both surveys showed that each region was represented, with the West
programs having the smallest sample size. Along with the even distribution of
regions, an even distribution with regards to years in private practice and years of
accreditation can also be seen in Figure 3. The majority of programs and private
practices that responded had been accredited or in practice for greater than 21
years.
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68 Emails

30 non-responders

38 completed surveys

A.

B.

8,097 Emails
247
"undeliverable
"
218 "retired"

6,191 nonresponders

1,441
completed
surveys

Figure 1. Summary of emails sent to programs (A) and private practices (B) and the
number of responses from each.
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45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%
5.00%
0.00%
Midwest

Northeast
Residency

South

West

Private Practice

Figure 2. Regional distribution of residency programs and private practices
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
<5 Years

6-10 Years
Residency

11-20 Years
Private Practice

Figure 3. Years of accreditation and years of private practice
20

>21 Years

The complete breakdown of Invisalign usage for residency programs and
private practices are shown in Figure 4. The data showed similar percentages for
the use of Invisalign in residencies and private practices, with the highest
percentage of both residencies and private practices using Invisalign in 6-20 percent
of their cases. The results for Suresmile usage in residency and private practice are
shown in Figure 5. The results for usage of accelerated orthodontics is shown in
Figure 6. The majority of both residencies and private practices used accelerated
orthodontics in 5 or less percent of their cases, with no programs using it in more
than 6-20 percent of their cases. The breakdown of the types of accelerated
orthodontics offered by residencies and private practice are demonstrated in Figure
7. Overall, a higher percentage of programs offer accelerated orthodontics,
specifically PAOO and surgical osteotomy, than do private practices. Greater than
50 percent of private practices do not offer any form of accelerated orthodontics.
Figure 8 shows the results for different technologies offered in a residency and
private practice setting. All programs offer at least one of the technologies in
question (CBCT, Intraoral Scanning, 3D Photography), while almost 30 percent of
private practices did not offer any of them. CBCT and intraoral scanning are offered
much more frequently than 3D photography.
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70.00%
60.00%
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30.00%
20.00%
10.00%
0.00%
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6-20%
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21-50%

51-75%

76-100%

Private Practices

Figure 4. Invisalign usage in residency vs. private practice
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Figure 5. Suresmile usage in residency vs. private practice
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Figure 6. Accelerated orthodontic usage in residency vs. private practice
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Surgical Osteotomy
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None
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Figure 7. Types of accelerated orthodontics used in residency vs. private practice
23

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
CBCT

Intraoral Scanner
Residency

3D Photography

None

Private Practices

Figure 8. Technologies offered in private practices and residencies

The summary for usage of Invisalgin, Suresmile, and accelerated orthodontics in
residency programs and private practices is shown in Table l.
Table l. Summary of technologies offered at residencies and private practices

Invisalign
0-5%
6-20%
21-50%
51-75%
76-100%
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28.21%
64.10%
7.69%
0.00%
0.00%

Residency Programs
Suresmile
Accelerated
Orthodontics
100%
82.05%
0.00%
17.95%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Invisalign
37.34%
44.78%
15.23%
1.95%
0.70%

Private Practices
Suresmile
Accelerated
Orthodontics
96.03%
87.96%
1.39%
10.44%
0.49%
1.25%
1.11%
0.14%
0.97%
0.21%

Results: Use of New Technology compared by years of experience
The use of Invisalign in residency programs when compared by the number
of years the program has been accredited is shown in Figure 9A. Similarly, Figure
9B shows the use of Invisalign in private practices when compared to the number of
years of private practice experience. The results for Suresmile use in private
practices, when compared by years of private practice experience, are shown in
Figure 10. 100 percent of programs reported using Suremile in 5 or less percent of
their cases, so no Figure is included for Suresmile use in residencies when compared
by years of accreditation. Figures 11A and B show the use of accelerated
orthodontics in residency and private practice respectively when compared by
years of accreditation or years of private practice experience, respectively. The
types of accelerated orthodontics offered at residencies and private practice when
compared by years of accreditation and years of experience respectively are shown
in Figures 12A and B. The results for what percentage of residencies and private
practices offer the different technologies in question (CBCT, Intraoral Scanning, 3D
Photography), when compared by years of accreditation and years of private
practice experience respectively are shown in Figure 13A and B, respectively.
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Figure 9. Invisalign usage compared by years of program accreditation (A) and
years of private practice experience (B)
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Figure 10. Private practice usage of Suresmile compared by years of private
practice
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Figure 11. Accelerated orthodontics use compared by years of program
accreditation (A) and years of private practice experience (B)
A.
28

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
<5 Years

6-10 Years

Acceladent

PAOO

11-20 Years
Surgical Osteotomy

>21 Years
Lasers

B.
100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
<5 Years
Acceladent

6-10 Years
PAOO

11-20 Years

Surgical Osteotomy

Lasers

>21 Years
None

Figure 12. Types of accelerated orthodontics offered compared by years of program
accreditation (A) and years of private practice experience (B)
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Figure 13. Technologies offered compared by years of program accreditation (A)
and years of private practice experience (B)
Results: Regional usage of new technologies
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Figure 14A and B show the regional (Midwest, Northeast, South, West) use of
Invisalign in residencies and private practices respectively. Figure 15 shows the
regional usage of Suresmile in private practices. 100 percent of the residency
programs reported using Suresmile in 5 or less percent of their cases, so no figure
was provided for that data. Figures 16A and B show the regional use of accelerated
orthodontics by residency programs and private practices respectively. Figures 17A
and B show the different types of accelerated orthodontics offered at residency
programs and private practices respectively when compared by regions of the
United States. The programs from the West did not report offering any form of
accelerated orthodontics. Figures 18A and B show the results for what percentage of
residency programs and private practices offer the technologies in question (CBCT,
Intraoral Scanning, 3D Photography) when compared by their regional location in
the United States.
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Figure 14. Regional use of Invisalign for programs (A) and private practices (B)
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Figure 15. Regional usage of Suresmile in private practices
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Figure 16. Regional use of accelerated orthodontics in programs (A) and private
practices (B)
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Figure 17. Types of accelerated orthodontics offered in programs (A) and private
practices (B) compared by regions of the United States
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Figure 18. Technologies offered by programs (A) and private practices (B) when
compared by regions of the United States
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Discussion
This research study was designed to determine if there is a discrepancy
between what is being taught/utilized in residency programs and what is being
used in the private practice setting. Prior to this study, there was very limited
research that attempted to document the amount of time that residency programs
are devoting to the newer technologies surveyed in this study. There have been
previous studies that attempted to evaluate graduate’s satisfaction with their
residency experience and their preparedness for private practice, but those studies
did not assess use of recent advancements in the field.[27, 28] Similarly, there is
also very limited research that reports on how frequently these newer technologies
and techniques are being used in private practice. Because of the lack of data
reporting on the use of these technologies in residency and private practice, it has
not been possible to accurately assess if programs are preparing their residents
adequately for today’s private practice environment. This study attempted to
document the percentage of time allocated to the newer technologies in both
residency and private practice settings so that a comparison could be made between
the two.
In order to make a comparison between what is taught in residency
programs and what is utilized in private practice, a survey addressing the use of
newer technologies in each setting had to be completed. A total of 1,441 private
practice doctors and 39 residency programs completed the survey, with each region
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of the United States represented. The Northeast region had the highest number of
program responses, while the South had the highest number of private practice
responses. The lowest number of responses for both programs and private practices
were in the Western region. Having a sample size of 1,441 private practices and 39
programs allowed for a reasonable comparison to be made between the two
settings. Although 39 is a small sample size it represents 57 percent of programs in
the United States. In addition to the responses evenly representing the different
regions of the United States, there was an even distribution of programs and private
practices when compared by years of accreditation or years of private practice
experience, respectively. The 72 percent of programs and 55 percent ofprivate
practices had been established for greater than 21 years.
Use of New Technology in Residency vs Private Practice
This study’s findings supported the null hypothesis that there is not a
discrepancy between what is taught in residency programs and what is utilized in
the private practice setting. This finding is exciting and promising for residents,
who expect and trust that programs are adequately preparing them to face the
challenges of private practice.
When the usage of Invisalign, Suresmile, and accelerated orthodontics were
compared between the two groups, no significant differences were found. A general
trend was noted that some private practices are using Invisalign and Suresmile in a
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higher percentage of their cases, but this finding is to be expected since private
practices have the freedom and ability to be an Invisalign or Suresmile only office.
In contrast to this, programs have the responsibility of producing well-rounded
residents that are familiar with a wide range of treatment options, so treating over
75 percent of patients, as some private offices reported, with Invisalign or Suresmile
would be at the expense of spending adequate time on the more traditional
treatment modalities. It is worth noting that all programs, and more than 95
percent of private practices, reported using SureSmile in 0-5 percent of cases. With
the format of the answer choices, it is not possible to know how many of the
responders actually do not use SureSmile at all. In future studies, providing an
answer choice of “I do not use” would allow for a more accurate assessment of how
often the technology in question is actually used. With the way this survey was
structured, it is not possible to know if all programs use SureSmile 5 percent of the
time, or if they never use it. Likewise, it cannot be concluded that 95 percent of
private practices use it 5 percent of the time, since it could be that 95 percent do not
use SureSmile at all. It is, however, possible to conclude that Invisalign is more
popular in both settings than SureSmile and that on average residency programs are
doing an adequate job exposing residents to both treatment modalities.
The findings of this study show that schools are more likely to offer the two
surgically accelerated orthodontic options (PAOO and Surgical Osteotomy) than are
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private practices. This could possibly be explained by the fact that most orthodontic
programs are affiliated with a dental school that likely can provide those services to
the patients with greater ease than a private practice setting. In addition to this,
private practitioners may be more concerned with building a reputation of
providing an excellent patient experience that deters them from taking the surgical
approaches that cause higher levels of patient discomfort. Residency programs on
the other hand may be more likely to offer the surgical approach since their primary
concern is providing residents a well-rounded educational experience. At any rate,
it appears that programs and private practices are both offering some form of
accelerated orthodontics in equal amounts and that residents are being sufficiently
exposed to all four types questioned in this study.
It was interesting and exciting to see that programs were more likely to
utilize both CBCT imaging and intraoral scanning than were private practices. While
all programs did report that they offer CBCT imaging, the question could have been
interpreted differently by programs and private practitioners. It is possible that
some programs do not have their own CBCT machine in their department but use
one that is in the dental school. This would be similar to a private practice referring
patients to another location for CBCT imaging. In this example, a program may have
selected that they offer CBCT imaging in their office while a private practitioner may
have selected that they do not offer it in their office. For this reason, it is possible
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that the difference is not as significant as portrayed by the survey results. Another
reason programs may be more likely to have a CBCT machine could be because if a
CBCT machine is shared among all departments of a dental school then it becomes
much more financially achievable to purchase one when compared to a private
practitioner who is solely responsible for the cost.

Use of new technology when compared by years of experience
It was found that as the years of accreditation and years of private practice
experience increase, there is a higher percentage of Invisalign and accelerated
orthodontics usage. This finding in the private practice setting is somewhat
counter-intuitive. It is often assumed that private practice doctors that have been
practicing for more than 20 years and likely in the final years of their career, are less
likely to stay current and adapt to newer advancements in the field. A 2015 study
showed that 95 percent of doctors who were unprepared to retire cited a negative
impact of the 2008 recession as a reason.[29] This could be causing older doctors to
feel the need to continue working longer and to be more likely to feel a need to keep
up with the changes. Another explanation could be that group practices are very
common now and the owner doctor who completed the survey had been working
for over 20 years but also has the younger generation of orthodontists employed in
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the office. The higher usage of Invisalign in programs that have been accredited
longer could be a reflection of better funding that allows those programs the ability
to cover the high lab fee associated with Invisalign treatment. Likewise, a survey by
the JCO showed that private practice orthodontists’ salaries increase as their years
of experience increase.[30] This increased salary would enable the private practice
orthodontists who have been in practice longer to more easily cover the higher cost
of that treatment option. It is interesting to note that SureSmile did not see the
same increase in usage when compared in the same manner. This could be a
reflection of the fact that, overall, SureSmile does not appear to be as widely used as
Invisalign.
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Summary and Conclusions
At the time of this study’s inception, no previous studies had attempted to
evaluate if residency programs, when compared to private practices, were keeping
up with the rapidly evolving advancements in the field of orthodontics. This study
had the intention to objectively quantify the use of newer technologies in residency
programs and private practice so that a comparison between the two could be
made. The intent was that this comparison would show that programs are
adequately preparing their residents to enter the current private practice setting
with the knowledge needed to succeed, and if a discrepancy did exist, the results
could help programs see where changes to their curriculum were needed.
This study was successful in quantifying the use of newer technologies in the
residency and private practice setting. When comparisons were made between the
two groups there were limited statistically significant differences in the responses.
When discrepancies did exist it was the programs that were more likely to be most
current with the recent advancements. The null hypothesis that there would not be
a discrepancy between what is taught in residency and what is utilized in private
practice was supported.
In conclusion, this study showed that residency programs are doing an
adequate job of maintaining an up-to-date curriculum that includes the recent
advancements made in the field of orthodontics. While the results of this study are
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exciting and reflect positively on residency programs, similar studies will need to be
repeated in the future to ensure that programs continue to keep up with the
technological advancements that are yet to come.
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Appendix-A
Survey of New Technology Utilization in Orthodontic
Residency Programs and Private Orthodontic Practices
in the United States- Part A
The following is a research study being conducted by Dr. Sam Collins, 2nd year
resident at the Postgraduate Program in Orthodontics-Medical University of South
Carolina.
The purpose of the study is to determine if a discrepancy exists between the
percentage of time that new
technologies are being utilized in private practice when compared to the percentage
of time they are being used in residency programs.
It should take no more than 5 minutes to complete. You have the option to save your
answers and finish later. If you have any questions, please contact Dr. Sam Collins
(collsamu@musc.edu) or (865-243-7315)
1) Which of the following most accurately describes how long your program
has been accredited?
( ) <5 years
( ) 6-10 Years
( ) 11-20 years
( ) > 21 years
2) What region of the United States are you located?
( ) West
( ) Midwest
( ) South
( ) Northeast
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3) What percent of patients being treated by residents are using Invisalign?
( ) 0-5%
( ) 6-10%
( ) 11-20%
( ) 21-35%
( ) 36-50%
( ) 51-75%
( ) 76-90%
( ) 91-100%
4) What percent of patients being treated by residents are receiving Suresmile
treatment?
( ) 0-5%
( ) 6-10%
( ) 11-20%
( ) 21-35%
( ) 36-50%
( ) 51-75%
( ) 76-90%
( ) 91-100%
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5) What percent of patients being treated by residents are using accelerated
orthodontics?
( ) 0-5%
( ) 6-10%
( ) 11-20%
( ) 21-35%
( ) 36-50%
( ) 51-75%
( ) 76-90%
( ) 91-100%
6) What forms of accelerated orthodontics do your residents use (Mark all
that apply)?
( ) Vibration (AcceleDent or similar product)
( ) Periodontally Accelerated Osteogenic Orthodontics (PAOO)
( ) Surgical osteotomy
( ) Lasers
( ) No accelerated orthodontics is offered
7) Which of the following technologies does your office offer (Mark all that
apply)?
( ) CBCT
( ) Intraoral scanner
( ) 3D photography
( ) None of the above
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Appendix B
Survey of New Technology Utilization in Orthodontic
Residency Programs and Private Orthodontic Practices
in the United States- Part B
The following is a research study being conducted by Dr. Sam Collins, 2nd year
resident at the Postgraduate Program in Orthodontics-Medical University of South
Carolina.
The purpose of the study is to determine if a discrepancy exists between the
percentage of time that new
technologies are being utilized in private practice when compared to the percentage
of time they are being used in residency programs.
It should take no more than 5 minutes to complete. You have the option to save your
answers and finish later. If you have any questions, please contact Dr. Sam Collins
(collsamu@musc.edu) or (865-243-7315)
1) Which of the following most accurately describes the location of your
practice?
( ) Rural
( ) Urban
( ) Suburban
2) What region of the United States are you located?
( ) West
( ) Midwest
( ) South
( ) Northeast
3) How many years have you been practicing orthodontics?
( ) <5 years
( ) 6-10 years
( ) 11-20 years
( ) > 21 years
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4) What percentage of your patients receive Invisalign treatment?
( ) 0-5%
( ) 6-10%
( ) 11-20%
( ) 21-35%
( ) 36-50%
( ) 51-75%
( ) 76-90%
( ) 91-100%
5) What percentage of your patients receive Suresmile treatment?
( ) 0-5%
( ) 6-10%
( ) 11-20%
( ) 21-35%
( ) 36-50%
( ) 51-75%
( ) 76-90%
( ) 91-100%
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6) What percentage of your patients receive accelerated orthodontics?
( ) 0-5%
( ) 6-10%
( ) 11-20%
( ) 21-35%
( ) 36-50%
( ) 51-75%
( ) 76-90%
( ) 91-100%
7) What form of accelerated orthodontics does your office offer (Mark all that
apply)?
( ) Vibration (AcceleDent or similar product)
( ) Periodontally Accelerated Osteogenic Orthodontics (PAOO)
( ) Surgical osteotomy
( ) Lasers
( ) No accelerated orthodontics is offered
8) Which of the following technologies does your office offer (Mark all that
apply)?
( ) CBCT
( ) Intraoral scanner
( ) 3D photography
( ) None of the above
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